A B STRA CT The relation of seven different M types of streptococci to acute glomerulonephritis associated with skin lesions in South Trinidad has been studied by means of type-specific antibody assays as well as by isolation and identification of the strains. The data indicate that, one after another, five of these strains have prevailed among patients with acute glomerulonephritis during the past five years. At least three of the strains (M-types 55, 49, 57, and/or 60) were associated with epidemic increases in nephritis cases. The appearance of five consecutively predominant types of nephritogenic streptococci during a relatively short period of time is in contrast to the continuing prevalence of M-type 12 strains among nephritogenic streptococci primarily associated with respiratory infections in temperate zones. These observations suggest that the skin sores commonly found on children in tropical Trinidad, provide a particularly suitable environment for development of nephritogenic types. It remains to be seen whether these types will recur or whether new types will continue to emerge in Trinidad.
INTRODUCTION
A major epidemic of acute glomerulonephritis occurred in Trinidad during 1965 (1) . This epidemic was biphasic with peak incidences in January and September which were associated with two respective M types of streptococci (2) (3) (4) . After the epidemic, long-term surveillance studies of streptococcal infections and nephritis were established in Trinidad which document the occurrence of an additional biphasic epidemic in [1967] [1968] , involving 540 cases of acute glomerulonephritis.
METHODS AND MATERIALS
Clinical material. The criteria described previously (5) for selection of patients with acute glomerulonephritis have been modified. Initially, two urine samples with both proteinuria and hematuria were required. The second sample sometimes was not obtained for several days by which time abnormalities (particularly proteinuria) had disappeared. Furthermore, hematuria without proteinuria and, even more rarely, proteinuria without hematuria were found in some patients with other signs of acute glomerulonephritis including low and rapidly rising serum complement. Therefore, we extended our criteria to include patients with hematuria and/or proteinuria at the time of admission to the hospital if accompanied by low serum complement or transient edema, azotemia, or hypertension.
Other subjects studied with whom the nephritis patients were compared comprised the following groups: well school children, whole families of patients with nephritis, and whole families without cases of nephritis. These groups varied somewhat each year in relation to special studies being undertaken during respective time periods. Families of nephritis patients were never used as normal control subjects and were not employed in the present studies. School children were most often used for comparison with patients as the great majority of patients with acute glomerulonephritis in Trinidad have been between 2 and 14 yr of age (1, 5) .
Sera were selected for type-specific antibody assays from patients who had been ill during respective time periods and who had returned for follow-up studies 2-6 months after their illness. Furthermore, the serum samples obtained at the follow-up visit had to be of sufficient quantity to permit these assays after antistreptolysin 0 and beta 1C globulins had been measured as well as other tests performed in some cases. No attempt was made to match control subjects and patients in regard to skin sores and positive cultures but only to determine that they had or had not had acute nephritis.
The Journal of Clinical Investigation Volume 50 1971 Streptococcal studies. Streptococcal strains were cultured from throats and skin lesions as described previously (5) . Grouping and M typing were performed according to Lancefield (6, 7) while T typing was performed according to Moody, Padula, Lizana, and Hall of the National Center for Disease Control (CDS) (8) . Antisera from CDC were employed for both procedures.
Type-specific antibodies were measured according to Rothbard (9) as modified by Stollerman, Kantor, and Gordon (10) . The resulting bactericidal index (BI) represents the ratio of growth of a streptococcal strain in normal serum to that in the serum being tested, so that a BI of 10 means that 10 times more growth occurred in the presence of normal serum than in the presence of the test serum. In earlier work, an index under 10 was not considered significant, while those indices under 25 were "trace positive." Studies in 1962 (11, 12) , employing recall of antibody with small amounts of streptococcal cell-wall vaccine, indicated that indices under 10 also were evidence of previous infection. In an earlier publication concerning Trinidad (3), therefore, indices of 5 or more were considered trace positive. In view of the hundreds of negative bactericidal tests subsequently obtained on sera in Trinidad, the few that show as much as threefold inhibition appear to be significant (Table I). In the present study, therefore, a reproducible and type-specific 1 BI of 3-10 is considered "trace positive" while a BI of 10-25 is +, 25-50 is ++, and 50-100 is +++. Anything over 100 is ++++. Only 20 trace reactions were less than fivefold.
RESULTS
The incidence of acute glomerulonephritis in South Trinidad since 1964 is shown in Fig. 1 found sporadically in both school children and patients with nephritis. T-type 4 strains (Fig. 8) M-type 52 strains were isolated and defined at Red Lake, Minn. (27) at approximately the same time that they were isolated and defined in Trinidad (3) . In Minnesota, these strains were not associated with nephritis although urine samples of all patients with skin lesions were examined in prospective study so that even subclinical renal involvement would have been detected (28) . In Trinidad, M-type 52 strains were isolated from patients with clinically apparent nephritis in 1965 as well as from "normal" children (3), while 16% of 49 representative patients had M-type 52 antibodies. However, 6 of the 8 patients with M-type 52 antibodies also had M-type 55 antibodies. Furthermore, the M-type 52 strains continued to be found in skin infections of both patients and control subjects in Trinidad after the 1965 epidemic had subsided. We concluded, therefore, in concurrence with Dr. Franklin Top and his associates (personal communication), that these strains probably were prevalent in skin infections but not specifically related to the epidemic of nephritis. The presence of M-type 52 antibody in 26% of 30 patients with nephritis in Trinidad during 1967-1968 as well as its absence in all of 28 "normal" school children suggests that isolation of these strains from patients with nephritis was more than fortuitous and that they were nephritogenic. However, these observations may merely reflect an increased incidence of prior skin infections in the patients with nephritis, a concept supported by the increased incidence of skin infections found in families of patients with nephritis as compared with control families in Trinidad (5) .
The relation of M-type 49 strains to nephritis has been amply documented at Red Lake (29) (30) (31) (32) (33) , in Alabama (34) , and in other parts of the world (14) . M-type 49 strains also have been identified in our laboratory from two boys who had acquired skin lesions in Puerto Rico and developed nephritis following their return to Chicago, from skin lesions on a child with nephritis in the Panama Canal Zone, and from the sibling of a young patient with acute nephritis in Chicago. Identification of this type in 38% of the strains from nephritic patients in Trinidad, compared with 15% of the strains from school children (4) indicates its importance in the second wave of the 1965 epidemic. Failure to find M-type 49 antibodies in more than 17% of patients ill at that time may have resulted from factors affecting antibody response (vide infra) rather than to absence of infection with this streptococcal type.
M-type 55 disappeared rapidly while M-type 49 disappeared more slowly during the year 1966-1967. A subepidemic increase in the number of cases of nephritis was observed in the fall of 1966, associated with the "M-type 2" strains which soon disappeared. These were followed by the appearance of M-type 57 strains along with an increased incidence of acute nephritis of epidemic proportion.
In contrast to the M-type 55 strains, M-type 57 strains were new to the population of Trinidad in the fall of 1967. Neither M-type 57 strains nor antibodies (with one exception) were found before that time, while both were present subsequently. This type also nearly disappeared as T-type 4 The highest titers of type-specific antibody were obtained in the tests for M-type 55 antibody in 1965. Several BI's were well over 100. In sera from later periods, the indices rarely exceeded 25, while the incidence of even traces of antibody against the respectively prevalent streptococcal M types also decreased (Fig. 9) . Several factors may account for these generally modest antibody responses. Nearly half the patients with untreated streptococcal pharyngeal infections fail to develop demonstrable type-specific antibody (26) while adequate treatment with penicillin may further decrease this immune response (26 
